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Surface effects in percolation problems turn out to be important in various physical situations, among which we shall quote a few examples : injection of a fluid into a porous medium by applying a pressure on the surface [15] , adherence of a gel to a wall [18] , plug flow of a fluid containing particles in suspension [9] , etc... There exists an abundant literature concerning critical phenomena in semi-infinite media [1] , which proposes mean-field approximations [2, 3] , scaling theories [4, 5] , renormalization group treatments [6, 7] , etc... Besides, percolation near the threshold has been known for a long time to pertain to critical phenomena in particular through equivalences with the Potts model [8] . These equivalences can be used to study the surface behaviour of systems showing percolation. The Ginzburg-Landau theory of this problem has recently been investigated in an extensive way by A. Theumann [10] . Numerical simulations are now in progress [16] . A 6 -d analysis will be presented here, focusing on the most accessible features, namely the profile of the order parameter (percolation probability) and the surface susceptibility (mean cluster size near the surface).
The modification of the interaction on the surface is measured by a parameter A, called the extrapolation length [1, 3] . The repulsive cases, &#x3E; 0 and the attractive case /) 0 are qualitatively different. In the latter the surface is expected to order before the bulk for sufficiently high space dimension; then, when the bulk orders, scaling theories [3] claim that the order parameter behaves near the surface like where # and v are the bulk exponents. In the repulsive case a new exponent a appears [12] :
This letter will only deal with the repulsive case.
With a view to a renormalization treatment the bond percolation model is converted into the continuum version of the Potts model, namely a field theory described by the following Lagrangian or Ginzburg-Landau functional [11] :
The integral over the position variable x = (p, z) is extended to the semi-infinite domain D defined by z &#x3E; 0, p being the projection of x on the surface Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyslet:01980004108017500 z = 0 ; qJ is a n-dimensional vector field, n being related to the underlying s-states Potts model by s = n + 1. The percolation problem is obtained in the limit n -~ 0, as far as cluster properties are concerned. [12] where ~ and ~(oo) are respectively the correlation length and the order parameter value in the bulk. Recall that when ~ -~ 0, tf¡(x) gives the probability that site x belongs to an infinite cluster. When fig. 1) Go being the free propagator in the semi-infinite medium which is expressed in terms of Go, the free propagator in the translationally invariant medium (bulk), by [3] where vx' is the image of x' ro is the same as in the bulk system : Recalling that [11, 13] and Ks/K6 = 16/3 :
The scaling relation (3) implies that /31 = # + av where ~il is the surface exponent for the order parameter, # and v the usual bulk exponents; hence the 6 expansion of /31 :
For a~ ~ 0 one can prove that (the corresponding calculations will appear in a more detailed paper). With the boundary condition one obtains [19] : : 2. Surface susceptibility (exponent yl). -In the following we set /), = 0. In the theory of critical phenomena in semi-infinite medium the local response X(x) to a uniform field is considered :
x(x) is expected to diverge at the critical point :
In percolation theory X(x) represents the mean size of the cluster to which site x belongs.
We write L as C = Co + C1 and take for [7] :
The ordinary transition [2, 7] has only been considered here. Other questions are still to be studied, in particular the attractive case and the possibility for a surface transition which has recently been suggested [10, 14] .
